A c c e p t e d M a n u s c r i p t
incubation time and it is demonstrated that the controlling factor in the process is the of the method can be improved by using a smaller phase ratio (i.e., an increase in the 34 blood volume and a decrease in the HS volume), which lead to lower detection limits, 35 better repeatability values and greater sensibility. Twenty-eight blood samples have 36 been evaluated with the proposed method and the results agree with those indicated in 37 other studies. Benzene was the only target compound that gave significant differences 38 between blood levels detected in volunteer non-smokers and smokers.
Introduction

43
Volatile organic compounds (VOCs) are a group of contaminants of great interest as 44 they are encountered in the workplace, in daily routines, widely used consumer 45 products, and are ubiquitous in both outdoor and indoor air. Inhalation of VOCs is the 46 most common route of exposure [1, 2] , but they can also be absorbed through the skin 47 [3] [4] [5] and, in some cases, oral uptake may be of considerable importance [6] . 
97
In HS analysis, the addition of salts has a greater influence on the distribution of highly 98 hydrophilic components towards the gas phase than temperature [35] . Moreover, Keynes, UK) to prevent contamination during storage.
151
Sample extraction was performed with a bi-directional syringe pump (New Era Pump
152
System Inc., Farmingdale, NY, USA). The pump was programed to complete 1 mL II, Thermo Scientific) was used.
168
The injector (desorption) temperature was maintained at 300ºC to ensure complete and number of cycles (n) and the equilibration time before starting the sorption process (t).
196
We then selected a 2 2 full factorial design. areas were analyzed and the results obtained are summarized in Table 3 with p-values.
251
The sign next to each variable name indicates the optimal level to maximize the significantly with the addition of salt (p<0.05, t-test, one-side), except for carbon 277 tetrachloride (p=0.167) (Figure 2 ). In the case of the two most polar compounds, ethyl 278 acetate was not detected and acetone was detected close to its detection limit without the 279 addition of salt, but they were both clearly detected once salt was added. Therefore, the 280 salting-out effect is required for the HS-NTD methodology to improve the sensitivity of 281 the method and to compensate the different ionic strengths of blood samples. 
288
A pool of different blood samples was used as a matrix solution for recovery studies. 
332
Recoveries were evaluated from blood samples fortified at the levels indicated in Table   333 5. The results obtained were adequate for all compounds, except for 
344
The large phase ratio (=7) used in this study is a disadvantage for the detection of most o-xylene and styrene were always detected below LOQs. Table 6 shows the summary of 
386
Despite the limited number of samples, a preliminary statistical evaluation of the data 387 was performed to evaluate the possible existence of differences between smokers,
388
former smokers and non-smokers. For statistical analysis, a value of (LOD/ ) was 389 used in the case of non-detected compounds. Benzene was the only compound that gave 390 significant differences between the three sub-groups evaluated (p=0.005, ANOVA test, 391 Figure 5 ). All other target compounds gave non-significant differences (p>0.05). In the 392 case of benzene, the use of a post-hoc test (Tukey B) showed that the smokers group 393 gave significantly higher levels than non-smokers (p=0.005) and ex-smokers (p=0.030),
394
and that these two non-smoking groups did not differ between them (p=0.888).
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Conclusions 397
The NTD methodology has been evaluated for its use in the analysis of VOCs from correspond to the compound numbers in Table 1 . A c c e p t e d M a n u s c r i p t 28 
